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Event overview: 

A very strong atmospheric river (AR) impacted Southeast Alaska from December 1-2 
with a series of other strong and moist weather fronts through December 8th. The AR produced 
historic extreme precipitation in particular over the far northern inner channels including Haines 
Alaska.  The rainfall and snowmelt caused massive road infrastructure damage from runoff 
coming from Ripinsky Ridge that overwhelmed culverts and flooded areas away from steep 
terrain including portions of the Haines airport. There were also multiple debris flows along the 
Haines Highway, Lutak Rd, Mud Bay Rd, Mosquito Lake area and a deadly landslide along 
Beach Rd where 2 people lost their lives. A large avalanche came down into Chilkat Lake that 
damaged a few homes. Residents were evacuated from numerous locations across the Haines 
area. ​8 homes were destroyed, and at least 21 will be inaccessible in the long term.  
 

 
 
Weather and hydrologic details (all data statistics are provisional): 

On December 1, precipitation moved into the region with snow level slowly rising through 
the day with some minor accumulations at sea level but much more at higher elevations 
(34-59”) and along the Haines Highway(17.8”). The 24hr precipitation amount of 5.49” on 



December 1 from the Haines Airport broke the all time daily record from 1946 and was a 25 to 
50 year return period for rainfall frequency. Looking at a rolling 24hr rainfall total from December 
1 through the 2 at 12pm the max was 7.12” with a 100-150 year return interval (RI). The 
downtown Haines COOP station reported 6.62” which broke it's all time daily precipitation record 
from 2005 on December 2 (taken at 8am).  The Haines40NW COOP reported 5.23” and broke 
it's all time daily precipitation record from 1999 and was a 25 year RI. Moving into the early 
hours of December 2, the heavy rain continued as another impulse of heavy precipitation moved 
over the area and the snow level rose above 2500ft. The rising snow level began to melt the 
fresh snowfall at high elevation to produce significant amount of runoff.  2 day precipitation 
amounts from the downtown Haines COOP (8.54”),  Haines Airport (10.26” a 500 year RI) and 
the Haines40NW COOP (8.12” a 50-100 year RI) were all time 48 hours precipitation records. 
There was significant loss of the snowpack at high elevations that increased the runoff from 
Rapinky Ridge on top of the precipitation that fell. Prior to the warm up about 59” of snow 
accumulated with a loss of around 30” as seen by the Rapinky Ridge weather station. There 
was similar, not as much, snowfall accumulations (27”) and loss in the mountains along the 
Haines Highway as seen by the NRCS SNOTEL site at Flower Mountain. The amount of snow 
water equivalent (SWE) within the snowpack at Flower Mountain increased by more than 5” in 
48hrs (Dec1-3) and 9” in 7 days (Dec1-8). 

There was a little break in the precipitation on December 3rd but moderate to heavy rain 
moved back into the area from December 4th-7th as a series of weather fronts moved through 
the region. Daily precipitation totals ranged from ¾” to also most 2”. During this time frame there 
were episodes of fresh snow from sea level, along the Haines Highway to the mountain tops. 
The most snowfall came from the night of  December 5 into the 6th where 6-8” fell with some 
moderate freezing rain around downtown Haines. Rapinsky Ridge reported near 19”. The snow 
level rose again through December 6th and moderate rain fell on the snowpack. The 
combination of snowmelt and moderate precipitation increased the runoff from Rapinsky Ridge 
but no impacts were observed. The exception was, high water table pressure and reports of 
house movements in the area of the 2012 slump event. The persistent precipitation and 
snowmelt kept the soils very wet and continued to produce runoff through December 8. The 
longer duration (4-7 day) precipitation frequencies remained in the 50-200 year RI range to keep 
the risk of life and property elevated.  
 
 
 
Supporting Weather and Hydrologic data, graphs and tables (all data statistics are 
provisional): sources, XMACIS2, NRCS, MesoWest, Haines Avalanche Center, NOAA 
Atlas 14 vol.7 
 



 
 
 
 

 
 





Flower Mountain SNOTEL(elevation 2510ft) 

 



 
 
 
Maximum 1-Day Total Precipitation 
for HAINES #2, AK (Downtown Haines) 
1 6.62 2020-12-02 
2 3.92 2005-11-23 
3 3.31 2011-12-01 
4 3.17 2003-12-22 
5 3.05 2017-02-12 
6 3.01 2002-11-27 
- 3.01 2001-09-13 
8 2.97 2019-03-18 
- 2.97 2014-10-10 
10 2.89 2001-02-27 
Period of record: 2000-05-01 to 2020-12-06 
 
Maximum 2-Day Total Precipitation  
for HAINES #2, AK (Downtown Haines) 
1 8.54 2020-12-03 0 
2 8.53 2020-12-02 0 
3 6.39 2005-11-23 0 
4 5.23 2005-11-24 0 
5 4.90 2015-01-22 0 
6 4.64 2002-11-27 0 
7 4.43 2001-02-28 0 
8 4.21 2003-12-23 0 
9 4.02 2001-09-14 0 
10 3.95 2017-02-13 0 
Period of record: 2000-05-01 to 2020-12-06 



 
Maximum 1-Day Total Precipitation 
for HAINES AIRPORT, AK 
1 5.49 2020-12-01 (25-50 year turn period) 
2 5.39 1946-10-10 
3 4.87 1943-10-07 
4 4.80 1988-10-13 
5 4.77 2020-12-02 
6 4.26 1944-10-09 
7 3.94 1952-10-18 
8 3.91 1990-02-19 
9 3.89 1911-10-11 
10 3.68 1938-12-11 
Period of record: 1911-09-14 to 2020-12-06 
 
Maximum 2-Day Total Precipitation 
for HAINES AIRPORT, AK 
1 10.26 2020-12-02  (200-500 year return period) 
2 7.18 1944-10-10  
3 6.80 1988-10-14  
4 6.61 1952-10-19  
5 6.58 1943-10-07  
6 6.45 1937-10-22  
7 6.05 1949-10-30  
8 5.98 2020-12-01  
9 5.97 2005-11-22  
10 5.95 1956-03-08  
Period of record: 1911-09-14 to 2020-12-06 
 
Maximum 5-Day Total Precipitation 
for HAINES AIRPORT, AK 
1 12.40 2020-12-05  
2 12.02 2020-12-04 
3 11.86 2020-12-02  
4 11.62 1949-11-02  
5 11.43 1949-11-03  
6 11.14 2020-12-03  
7 10.25 1943-10-10  
8 9.76 1943-10-09  
9 9.66 2005-11-24  
- 9.66 1949-11-05  
Period of record: 1911-09-14 to 2020-12-06 
 
Maximum 1-Day Total Precipitation 



for HAINES 40NW, AK 
1 5.23 2020-12-02 (25 year return period) 
2 5.09 1999-11-01 
3 4.00 2009-09-16 
4 3.58 1998-10-20 
5 3.49 2019-03-18 
6 3.40 2003-12-22 
7 3.11 2004-02-09 
8 3.00 2005-11-23 
9 2.96 1994-10-04 
10 2.89 2020-12-03 
Period of record: 1989-09-01 to 2020-12-07 
 
Maximum 2-Day Total Precipitation 
for HAINES 40NW, AK 
1 8.12 2020-12-03 (50-100 year return period)  
2 7.14 2020-12-02  
3 5.21 1999-11-01  
4 5.09 1999-11-02  
5 5.06 2005-11-23  
6 4.90 2009-09-17  
7 4.89 2003-12-23  
8 4.34 1997-12-02  
9 4.00 2009-09-16  
10 3.99 2019-03-18  
Period of record: 1989-09-01 to 2020-12-07 
 
24 hour Observations taken at 12am daily from Haines airport  

 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation 

2020-12-01 46 35 40.5 5.49 

2020-12-02 47 41 44.0 4.77 

2020-12-03 44 37 40.5 0.26 

2020-12-04 46 33 39.5 1.01 

2020-12-05 46 30 38.0 0.87 

2020-12-06 45 30 37.5 1.12 

2020-12-07 43 40 41.5 0.87 

2020-12-08 42 38 40.0 0.14 

Sum   - 14.53 



 
 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation 

2020-11-01 30 20 25.0 0.36 

2020-11-02 22 18 20.0 0.05 

2020-11-03 21 17 19.0 0.07 

2020-11-04 23 15 19.0 0.01 

2020-11-05 M M M M 

2020-11-06 24 9 16.5 0.00 

2020-11-07 25 10 17.5 0.00 

2020-11-08 38 18 28.0 0.13 

2020-11-09 39 35 37.0 0.01 

2020-11-10 37 20 28.5 0.00 

2020-11-11 39 19 29.0 0.02 

2020-11-12 39 32 35.5 0.36 

2020-11-13 34 31 32.5 0.03 

2020-11-14 34 30 32.0 0.11 

2020-11-15 33 27 30.0 0.00 

2020-11-16 30 20 25.0 0.00 

2020-11-17 28 17 22.5 0.00 

2020-11-18 27 17 22.0 T 

2020-11-19 23 19 21.0 T 

2020-11-20 25 18 21.5 T 

2020-11-21 32 20 26.0 0.23 

2020-11-22 31 25 28.0 0.10 

2020-11-23 39 25 32.0 1.32 

2020-11-24 38 26 32.0 0.14 

2020-11-25 39 16 27.5 0.23 

2020-11-26 40 28 34.0 0.10 

2020-11-27 37 27 32.0 T 

2020-11-28 39 34 36.5 0.98 

2020-11-29 40 35 37.5 0.13 

2020-11-30 39 31 35.0 0.49 



 
 
24 hour Observations taken at 8am daily from Downtown Haines 

 

 
 

Sum 945 659 - 4.87 

Average 32.6 22.7 27.7 - 

Normal 34.5 26.1 30.3 5.43 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation Snowfall Snow 
Depth 

2020-12-01 36 30 33.0 1.91 2.0 16 

2020-12-02 43 34 38.5 6.62 0.0 11 

2020-12-03 43 38 40.5 1.92 0.0 8 

2020-12-04 41 32 36.5 0.57 0.6 6 

2020-12-05 43 32 37.5 0.85 0.2 5 

2020-12-06 36 28 32.0 1.82 8.2 12 

2020-12-07 40 31 35.5 1.24 0.0 9 

2020-12-08 40 37 38.5 0.83 0.0 7 

2020-12-09 40 34 37.0 0.04 0.0 6 

Sum   - 15.80 11.0 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation Snow
fall 

Snow 
Depth 

2020-11-01 45 24 34.5 0.26 0.0 0 

2020-11-02 27 15 21.0 1.19 16.0 16 

2020-11-03 18 13 15.5 0.01 0.3 15 

2020-11-04 17 13 15.0 0.25 3.7 17 

2020-11-05 21 13 17.0 0.00 0.0 16 

2020-11-06 20 9 14.5 0.00 0.0 15 

2020-11-07 22 6 14.0 0.00 0.0 15 

2020-11-08 25 6 15.5 0.00 0.0 14 

2020-11-09 36 24 30.0 0.36 T 11 

2020-11-10 38 28 33.0 T 0.0 11 

2020-11-11 34 19 26.5 0.02 0.1 11 



 
24hr observations taken 7am daily from Haines 40NW (border customs office) 

2020-11-12 36 27 31.5 0.18 2.1 12 

2020-11-13 33 31 32.0 0.45 5.6 15 

2020-11-14 33 30 31.5 0.09 2.0 16 

2020-11-15 32 26 29.0 0.04 1.3 17 

2020-11-16 31 25 28.0 0.00 0.0 17 

2020-11-17 26 17 21.5 0.00 0.0 16 

2020-11-18 28 19 23.5 0.00 0.0 16 

2020-11-19 26 18 22.0 T T 15 

2020-11-20 20 16 18.0 T 0.2 15 

2020-11-21 23 18 20.5 T T 15 

2020-11-22 30 21 25.5 0.46 6.5 20 

2020-11-23 32 25 28.5 0.13 1.3 21 

2020-11-24 35 30 32.5 1.53 8.2 24 

2020-11-25 35 17 26.0 T T 23 

2020-11-26 37 18 27.5 0.40 0.5 21 

2020-11-27 38 28 33.0 0.03 0.0 20 

2020-11-28 35 29 32.0 0.20 0.6 20 

2020-11-29 37 32 34.5 1.16 2.5 19 

2020-11-30 37 30 33.5 0.07 0.0 17 

Sum 907 627 - 6.83 50.9 - 

Average 30.2 20.9 25.6 - - 16.0 

Normal 34.2 24.7 29.4 8.63 M - 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation Snowfall Snow 
Depth 

2020-12-01 32 19 25.5 1.91 11.3 36 

2020-12-02 34 31 32.5 5.23 6.5 M 

2020-12-03 37 31 34.0 2.89 0.0 M 

2020-12-04 37 30 33.5 0.20 2.5 M 

2020-12-05 32 31 31.5 0.86 4.0 M 

2020-12-06 32 26 29.0 0.86 6.6 M 

2020-12-07 34 27 30.5 1.03 1.0 44 

2020-12-08 36 32 34.0 0.86 0.0 44 



 

 
24hr observations taken 7am daily from Haines 40NW (border customs office) 

2020-12-09 34 29 31.5 0.00 0.0 44 

Sum   - 13.84 31.9 

Date Max 
Temperature 

Min 
Temperature 

Avg 
Temperature 

Precipitation Snowfall Snow 
Depth 

2020-11-01 34 19 26.5 T 0.5 2 

2020-11-02 22 12 17.0 1.40 14.0 16 

2020-11-03 16 3 9.5 0.02 0.5 11 

2020-11-04 16 3 9.5 0.20 4.0 15 

2020-11-05 20 6 13.0 0.00 0.0 9 

2020-11-06 19 2 10.5 0.00 0.0 9 

2020-11-07 18 2 10.0 0.00 0.0 8 

2020-11-08 23 4 13.5 0.00 0.0 8 

2020-11-09 37 17 27.0 0.07 0.3 8 

2020-11-10 37 19 28.0 0.00 0.0 8 

2020-11-11 37 11 24.0 T 0.2 8 

2020-11-12 27 18 22.5 0.23 4.5 12 

2020-11-13 30 24 27.0 0.10 1.0 13 

2020-11-14 30 24 27.0 T T 13 

2020-11-15 30 23 26.5 0.02 1.0 14 

2020-11-16 27 21 24.0 0.00 0.0 14 

2020-11-17 25 5 15.0 0.00 0.0 14 

2020-11-18 25 4 14.5 0.00 0.0 14 

2020-11-19 22 12 17.0 0.00 0.0 14 

2020-11-20 19 9 14.0 0.00 0.0 14 

2020-11-21 17 8 12.5 0.00 0.0 14 

2020-11-22 22 16 19.0 0.47 7.0 21 

2020-11-23 26 16 21.0 0.05 1.0 19 

2020-11-24 29 22 25.5 0.92 12.4 31 

2020-11-25 29 7 18.0 0.00 0.0 30 

2020-11-26 29 7 18.0 0.28 2.5 32 

2020-11-27 30 13 21.5 0.07 1.0 33 



 
 
 
 
 
 

2020-11-28 30 15 22.5 0.17 2.5 35 

2020-11-29 33 15 24.0 1.05 18.0 31 

2020-11-30 33 21 27.0 T T 30 

Sum 792 378 - 5.05 70.4 - 

Average 26.4 12.6 19.5 - - 16.7 

Normal 30.1 18.1 24.1 5.39 49.3 - 


